Abstract: Until as recently as a century ago, the exposure of biological systems to radiation was limited only to the natural sources. Today, however, a broad range of radiation types and doses have found a wide variety of uses and applications, so much so that it would be difficult to make a list of all the areas of human activity in which radiation is used for one purpose or another. The study of radiation effects on individuals and populations as a whole has become important only with the development of methods and sources of man-made radiation. Given that what is present in this case are physical effects on biological systems (living organisms), all these methods can be placed under the heading of biophysical influences .
time led to the endangerment of agroecosystems. Although the potentials of conventional crop growing technologies have not been fully exhausted yet, new approaches have started to appear in agricultural production. The 21st century in agriculture will be marked by new technologies, and these will without a doubt include biophysical methods.
Until as recently as 15 years ago, which was when we began our work on the application of extremely low-frequency (ELF) electromagnetic fields (EMF) in agriculture, many physicists insisted that such low frequencies were incapable of producing any significant effect in plants. Nowadays, however, a critical number of findings have been obtained that clearly identify changes occurring in plants as a result of biophysical influences Most scientists agree that the cell membrane is the primary location at which these interactions occur, with the processes continuing in the cell afterwards. P i a c e n t i n i et al. (2001) indicate that ELF-EMF may have a stimulatory or inhibitory effect on plant tissue growth depending on the plant species involved. According to M a r i n k o v i ñ et al. (2002, 2003) , the nature of the effect also depends on the hybrid, seasonal biological rhythms, field frequencies, period of exposure, and geomagnetism of the microsite. K a l i n i n et al. (2001) indicate ELF-EMF may have: I energetic effects, II biophysical and biochemical effects, III informational effects.
The great amount of attention given to the effects of the electromagnetic field in agriculture has been due to the possibility of being able to exert influence on plant growth and thus produce significant economic effects.
Types of electromagnetic radiation (based on photon wavelength and energy):
I Ionizing radiation, II UV radiation (that incorporates several bands, with the C one being of high importance from the standpoint of biology), III Visible light, IV IR radiation, V Radio frequency radiation, VI Extremely low-frequency electromagnetic field (ELF-EMF).
Biophysical methods used in agriculture: 1. Treatments of living organisms with: UV rays, gamma rays, ultrasound, ionizing radiation, etc. 2 . Laser treatments, 3 . Dielectric separation and stimulation of seeds, 4. Magnetic stimulation, 5 . Electromagnetic stimulation, 6. Use of ELF-EMF, 7 . The golden section principle, the EMF principle of the Great Pyramid of Giza, 8. Weed control using high electromagnetic frequencies, 9. Cold electron plasma (e -). This paper will discuss in greater or lesser detail some of the above effects as they pertain to plant growing and will describe the various findings obtained in the field domestically and internationally.
A study conducted in Urbino, Italy by Piacentini et al. (2001) showed that there is an interaction between ELF-EMF and biological systems. The interaction starts at the cell membrane level and proceeds further from there. The study was performed on cells undergoing mitosis and the growth and development of the whole plant was found to be affected. It was determined that ELF-EMF affects the phosphoinositide signal that triggers transduction, activating phosphoinositide-dependent phospholipase C, which reduces the concentration of phosphati-dylinositol-4,5-biphosphate. The plants were exposed to a 50 Hz ELF for a period of 10 minutes. The study's results support the proposition that the cell membrane is the primary site of ELF-EMF action.
Use 
C o n c l u s i o n
• Our understanding of how ELF-EMF works is becoming increasingly clear in recent years.
• More and more scientists agree that the cell membrane is the primary receptor of ELF-EMF signals, which are later transmitted further on into the cell.
• The information effects of ELF-EMF in the cell have been receiving increasing attention in addition to the biochemical and biophysical ones.
• The use of fast electrons (e-disinfection) has become a reality.
• This method is environmentally friendly and has many other advantages over chemical disinfection.
• The use of ELF-EMF produces significant yield increases.
• The above methods are inexpensive and environmentally safe.
• We hope that the day is not far when we will see massive use of these technologies in agricultural production.
• The use of these technologies will mark the beginning of a new era in world agriculture.
